Title of the Invention D-1530 
AIRBAG DEVICE 

Background of the Invention and Related Art Statement 
5 [0001] The present invention relates to an airbag device for 
protecting an occupant in the event of, for example, a vehicle 
collision. In particular, the present invention relates to an 
airbag device having an airbag including left and right half 
airbags to be inflated at front left and front right sides of the 

10 occupant, respectively. 

[0002] Japanese Patent Publication (Kokai) No. 04-292239 has 

disclosed an airbag for protecting a vehicle occupant in the 
event of a vehicle collision. The airbag has a left half airbag 
to be inflated at a front left side of the occupant, and a right 

15 half airbag to be inflated at a front right side of the occupant. 
A common inflator inflates both the left half and right half 
airbags. In the airbag, a distal end of the left half airbag is 
connected to a distal end of the right half airbag with a tie 
panel . 

20 [0003] The airbag is folded in a case and covered with a cover. 

In the event of a vehicle collision, the inflator, i.e. a gas 
generator, ejects gas to inflate the airbag rapidly in front of 
the occupant by pushing and opening the cover. 

[0004] The inflator is disposed at an inside or outside of a 

25 base portioi} of the airbag. In an airbag device having an 

i 

inflator disposed at an outside of the base portion of the airbag, 
the gas from the inflator is supplied into the airbag through a 
gas inlet disposed at the base portion side of the airbag. In an 
airbag device having an inflator disposed at an inside of the 
30 base portion side of the airbag, the inflator is entirely or 
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partially disposed in the airbag. An example of the latter case 
includes a configuration in which a pair of slit openings is 
formed in the airbag, and a rod inflator passes through the slit 
openings, so that both ends of the inflator expose at the outside 
5 of the airbag. 

[0005] In the airbag disclosed in Japanese Patent Publication 

(Kokai) No. 04-292239, the distal ends of the left half and right 
half airbags are connected with the tie panel. Therefore, when 
the airbag is inflated, the tie panel receives a center part of 

10 the vehicle occupant body in the lateral direction. When the 
left half and right half airbags are inflated, a larger amount of 
the gas may flow in one of the half airbags from the inflator, 
and then the other of the half airbags may be inflated later than 
the one of the half airbags. As described above, the distal ends 

15 of the left and right half airbags are connected with the tie 
panel. Accordingly, it is expected that when one of the half 
airbags is inflated faster than the other, the one of the half 
airbags may facilitate the other of the half airbags to be 
inflated by pulling the other of the half airbags through the tie 

20 panel.. 

[0006] As described above, however, the tie panel connects the 
distal ends of the left and right half airbags. Therefore, the 
one of the half airbags does not sufficiently pull the other of 
the half airbags through the tie panel until the one of the half 
25 airbags is inflated up to the distal end. 

[0007] in view of the problem described above, an object of 
the present invention is to provide an airbag device including 
left and right half airbags for receiving the left and right 
sides of the occupant thorax, and a space between the inflated 
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half airbags faces a center part of the occupant thorax in a 
horizontal direction. 

[0008] Another object of the present invention is to provide 
an airbag, wherein the left half airbag and the right half airbag 
5 are inflated smoothly and substantially uniformly toward left and 
right sides from an early stage of the inflation. 

[0009] Further objects and advantages of the invention will be 
apparent from the following description of the invention. 

10 Summary of the Invention 

[0010] According to the present invention, an airbag device 
has an airbag in a folded state and an inflator for inflating the 
airbag. The inflator disposed at a base side of the airbag 
ejects gas to inflate the airbag such that a distal end of the 

15 airbag moves away from the base side of the airbag. The airbag 
includes a left half airbag to be inflated at a front left side 
of a vehicle occupant and a right half airbag to be inflated at 
the front right side of the occupant. Distal ends of the left 
and right half airbags are separated by a space facing the 

20 occupant when the airbag is inflated. The left and right half 
airbags have primary folded portions having vertically elongated 
folded states, which are then folded to have secondary folded 
portions having small vertically folded states to form a final 
folded state . 

25 [0011] In the present invention, when the inflator inflates 

the airbag 1 , the left and right half airbags receive the left and 
right sides of the occupant thorax having hard and strong ribs. 
The airbag receives and absorbs an impact from the occupant 
through the ribs. The inflated airbag has the space between the 

30 distal ends of the left and right half airbags. The space faces 



the occupant around breastbone in the center of the occupant 
thorax. Therefore, when the occupant body plunges into the 
airbag, the breastbone does not receive a large impact from the 
airbag, thereby reducing a load around the breastbone. 
5 [0012] In the present invention, the airbag preferably has a 
distance of 150 to 350 mm between the distal ends of the left and 
right half airbags in the inflated state. With this arrangement, 
the left half airbag faces a left center of the occupant thorax 
and the right half airbag faces a right center of the occupant 
10 thorax, thereby securely receiving the occupant body around the 
ribs. 

[0013] In the present invention, the airbag has the primary 

folded portions having a vertically elongated folded state, which 
is then folded to have the secondary folded portions in the final 

15 folded state. Therefore, in operating the inflator, the left and 
right half airbags are expanded vertically from a relatively 
early stage, and then expanded toward the occupant. Accordingly, 
it is possible to increase a first contact area, i.e. an area of 
the airbag contacting the occupant first. 

20 [0014] According to the present invention, at least a part of 
the primary folded portion may have a rolled up portion. The 
rolled up portion of the left half airbag is rolled up clockwise, 
and the rolled up portion of the right half airbag is rolled up 
counterclockwise viewed from above. When the airbag is inflated, 

25 the left half, airbag is deployed toward the left side of the 
occupant t'horax from the front left side to wrap the left side of 
the occupant thorax. The right half airbag is deployed toward 
the right side of the occupant thorax from the front right side 
to wrap the right side of the occupant thorax. As a result, the 
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airbag wraps and receives the occupant head from the front left 
and right sides of the occupant. 

[0015] According to the present invention, the primary folded 
portions of the airbag may be folded into bellows. With such an 
5 arrangement, the left and right half airbags are deployed toward 
the front of the occupant to receive the left and right sides of 
the occupant thorax. 

[0016] According to the present invention, the secondary 
folded portions may be separately formed at top and bottom halves 

10 of the primary folded portion. Accordingly, it is possible to 
adjust sizes of the folded portions at the top and bottom halves 
of the airbag. For example, when the top half of the secondary 
folded portion has a size larger than that of the bottom half of 
the secondary folded portion, the top halves of the left and 

15 right half airbags are inflated larger than the bottom halves of 
the left and right half airbags at the initial stage. As a 
result, the left and right half airbags approach the occupant 
with surfaces thereof facing the occupant in a vertical state, 
thereby increasing the first contact area. 

20 [0017] According to the present invention, a common inflator 
may be provided for ejecting the gas to inflate the left and 
right half airbags. Accordingly, it is possible to reduce the 
number of the inflators and a production cost. 

[0018] According to the present invention, the left and right 
25 half airbags .may be connected with a connecting portion at 
midsections thereof in a direction that the airbag is inflated. 
With such an arrangement, when one of the half airbags is 
inflated slower than the other of the half airbags during the 
inflation, the other of the half airbags pulls the one of the 
30 half airbags to facilitate the inflation of the airbag. The left 



and right half airbags are connected with the connecting portion 
at the midsections thereof in the direction of the inflation. 
Accordingly, the other of the half airbags starts to pull the one 
of the half airbags when the other of the half airbags is 
5 inflated up to the midsection from a relatively initial stage of 
the inflation. As a result, both the left and right half airbags 
can be inflated smoothly and substantially uniformly from the 
initial stage of the inflation. 

[0019] According to the present invention, the left and right 

10 half airbags may be connected with the connecting portion at the 
midsections thereof in the direction of the inflation. When the 
primary folded portions are formed, distal portions of the left 
and right half airbags from the connecting portion are folded in 
opposite directions along first fold lines on the connecting 

15 portion in a vertical direction. Base portions of the left and 
right half airbags from the first fold lines are folded along 
third fold lines between the connecting portion and the bases of 
the left and right half airbags such that the second fold lines 
move away from each other. The second fold lines between the 

20 third fold lines and the bases of the left and right half airbags 
are overlapped with the first fold lines. The distal portions 
from the second fold lines are overlapped with each other and 
rolled up. The base portions from the second fold lines are 
folded into bellows. 

25 [0020] The .primary folded portions have the bellows at the 
folded base portions from the third fold lines. When the airbag 
is inflated, the bellows are quickly inflated and then the rolled 
portions are inflated to wrap the occupant from the front left 
and right sides. 

30 
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Brief Description of the Drawings 

[0021] Figs. 1(a) and 1(b) are views showing a structure of an 

airbag according to an embodiment of the present invention, 
wherein Fig. 1(a) is a perspective view of the airbag in an 
5 inflated state, and Fig. 1(b) is a sectional view taken along 
line 1(b) -1(b) in Fig. 1(a); 

Fig. 2 is a sectional view of the airbag taken along line 2- 
2 in Fig. 1 (b) ; 

Figs. 3(a) and 3(b) are perspective views of the airbag 
10 shown in Fig. 1(a), wherein Fig. 3(a) is an exploded perspective 
view of the airbag, and Fig. 3(b) is an enlarged view of a 
section 3(b) shown in Fig. 3(a); 

Fig. 4 is a perspective view showing a process of folding 
the airbag shown in Fig. 1(a); 
15 Fig. 5 is a perspective view showing the process of folding 

the airbag shown in Fig. 1(a); 

Fig. 6 is a perspective view showing the process of folding 
the airbag shown in Fig. 1(a); 

Fig. 7 is a perspective view showing the process of folding 
20 the airbag shown in Fig. 1(a); 

Fig. 8 is a perspective view showing the process of folding 
the airbag shown in Fig. 1(a); 

Fig. 9 is a perspective view showing the process of folding 
the airbag shown in Fig. 1(a); 
25 Fig. 10 Is a perspective view showing the process of folding 

the airbag 1 shown in Fig. 1(a); 

Fig. 11 is a perspective view showing the process of folding 
the airbag shown in Fig. 1(a); 

Fig. 12 is a plan view showing a process of inflating the 
30 airbag shown in Fig. 1(a); 



Fig. 13 is a plan view showing the process of inflating the 
airbag shown in Fig. 1(a); 

Figs. 14(a) and 14(b) are plan views showing the process of 
inflating the airbag shown in Fig. 1(a), wherein Fig. 14(a) shows 
5 a state in which the left and right half airbags contact an 
occupant, and Fig. 14(b) shows the left and right half airbags in 
a completely inflated state; 

Fig. 15 is a plan view showing a process of inflating an 
airbag according to another embodiment of the present invention; 
10 Fig. 16 is a plan view showing the process of inflating the 

airbag shown in Fig. 15; 

Figs. 17(a) and 17(b) are plan views showing the process of 
inflating the airbag shown in Fig. 15; 

Figs. 18(a) and 18(b) are views showing an airbag device 
15 according to a further embodiment of the present invention, 
wherein Fig. 18(a) is a perspective view of a primary folded 
portion 10B of the airbag having a top half longer than a bottom 
half, and Fig. 18(b) is a sectional view of the airbag device 
taken along line 18(b) -18(b) in Fig. 18(a); 
20 Fig. 19 is a sectional view of the airbag device shown in 

Fig. 18(a) in a final folded state; 

Fig. 20 is a view showing an airbag according to a still 
further embodiment; and 

Fig. 21 is a view showing an airbag according to a still 

25 further embodiment. 
> 

Detailed Description of Preferred Embodiments 

[0022] Hereunder, embodiments of the present invention will be 

described with reference to the accompanying drawings. Fig. 1(a) 
30 is a perspective view of an airbag according to an embodiment of 



the present invention in an inflated state, and Fig. 1(b) is a 
sectional view taken along line 1(b) -1(b) in Fig. 1(a). Fig. 2 
is a sectional view of the airbag taken along line 2-2 in Fig. 
1(a). Figs. 3(a) and 3(b) are perspective views of the airbag 
5 shown in Fig. 1(a), wherein Fig. 3(a) is an exploded perspective 
view of the airbag, and Fig. 3(b) is an enlarged view of a 
section 3(b) shown in Fig. 3(a). 

[0023] Figs. 4 to 11 are perspective views showing a process 

of folding the airbag. Figs. 12 to 14(a) and 14(b) are views 
10 showing a process of inflating the airbag, wherein Fig. 14(a) 
shows a state in which left and right half airbags contact an 
occupant, and Fig. 14(b) shows the left and right half airbags in 
a completely inflated state. 

[0024] An airbag 10 has a right half airbag 12 to be inflated 

15 at the front right side of the occupant, a left half airbag 14 to 
be inflated at the front left side of the occupant, and a 
communicating portion 16 for communicating end portions of the 
right half airbag 12 and the left half airbag 14. The 
communicating portion 16 forms a base of the airbag 10. Thus, 
20 the right half airbag 12 and the left half airbag 14 are inflated 
away from the communicating portion 16. 

[0025] When the airbag 10 is inflated, the right half airbag 
12 and the left half airbag 14 have distal ends separated by a 
space 13 facing the occupant (upward in Fig. 1(b)) without a 
25 connecting member such as a tie panel therebetween. 

[0026] When the airbag 10 is inflated, a distal end 12t of the 
right half airbag 12 is preferably away from a distal end 14t of 
the left half airbag 14 by a distance W of 150 to 350 mm, more 
preferably 170 to 330 mm. 
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[0027] The airbag 10 has a connecting portion 70 that connects 
the right half airbag 12 and the left half airbag 14 with a seam 
52 at midsections thereof in a direction that the airbag is 
inflated. 

5 [0028] In this embodiment, the airbag 10 includes panels 18, 

20, 22, 24, 26, and 28 stitched together. A process of stitching 
the panels will be described in detail next. As shown in Fig. 
3(a), the panel 18 (rear inner panel) constitutes surfaces of the 
right half airbag 12 and the left half airbag 14 behind the 
10 midsections thereof in the direction of the inflation and a 
center surface of the communicating portion 16. The panel 20 
(rear outer panel) constitutes a surface opposite to the rear 
inner panel 18 (the outer surface of the airbag) . 

[0029] The panels 22 and 24 (front inner panels) constitute 

15 inner surfaces of the right half airbag 12 and the left half 
airbag 14 in front of the midsections thereof in the direction of 
the inflation (opposing surfaces of the right half airbag 12 and 
the left half airbag 14) . The panels 26 and 28 (front outer 
panel) constitute surfaces opposite to the front inner panels 22 

20 and 24 (the outer surfaces of the airbag) , respectively. 

[0030] Reference numeral 30 indicates seams (sewing threads) 
of the rear inner panel 18 and the rear outer panel 20; reference 
numeral 32 indicates a seam of the rear inner panel 18 and the 
front inner panel 22; reference numeral 34 indicates a seam of 

25 the rear inner panel 18 and the front inner panel 24; reference 
numeral 36 indicates a seam of the rear outer panel 20 and the 
front outer panel 26; and reference numeral 38 indicates a seam 
of the rear outer panel 20 and the front outer panel 28. 
[0031] A bent hole 28a for the left half airbag is formed in 

30 the front outer panel 28. The front outer panel 26 has a bent 



hole 26a, similar to the bent hole 28a, for the right half airbag 
(see Fig . 4 ) . 

[0032] As shown in Fig. 1(a), seam allowances 44 and- 46 (joint 
allowances) between the rear inner panel 18 and the front inner 
5 panels 22 and 24 are disposed outside the right half airbag 12 
and the left half airbag 14, respectively. As shown in Figs. 
1(a) and 2, the seam allowances 44 and 46 have joint allowances 
48 and 50 having a tongue shape, respectively (only the joint 
allowance 48 is shown in Fig. 2). As shown in Fig. 1(b), seams 
10 52 connect the joint allowances 48 and 50 to form the connecting 
portion 70. 

[0033] As described above, the seam allowances 44 and 46 
between the rear inner panel 18 and the front inner panels 22 and 
24 connect the right half airbag 12 and the left half airbag 14 
15 at the midsections of the opposite surfaces thereof in the 
direction of the inflation. 

[0034] In the inflated airbag 10, a distance between a rear 

end lOe and the connecting portion 70 is preferably about 30% to 
70%, more preferably about 40% to 55%, of a front-to-rear length 
20 L. 

[0035] The rear outer panel 20 constituting the outer surface 
of the communicating portion 16 has a pair of slits 54 for 
holding a rod-shaped inflator 56, as shown in Figs. 1(a) and 1(b). 
The slits 54 hold the inflator 56 passing through. the 

25 communicating . portion 16 in the width direction of a vehicle. 
Both ends 'of the inflator 56 protrude from the airbag 10. 
[0036] The airbag 10 is installed in an airbag device for 
protecting the occupant in case of a vehicle collision. The 
airbag device has a box case 2 for accommodating the airbag 10 

30 connected to the case 2 (see Figs. 4 to 11). As shown in Fig. 
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1(b), fasteners such as bolts (not shown) pass through holes 58 
to connect the airbag 10 to the case 2. Both ends of the 
inflator 56 are disposed inside the case 2. 

[0037] In the airbag device, the airbag 10 is folded and 

5 accommodated in the case 2, and a cover such as a lid (not shown) 
covers the folded airbag. When the airbag 10 is inflated, the 
airbag 10 pushes and breaks the lid to open. The airbag device 
is installed on a top surface of an instrument panel 1 in front 
of a passenger seat in the vehicle (see Figs. 12 to 14(a) and 
10 14 (b) ) . 

[0038] A process of folding the airbag 10 will be described 
with reference to Figs. 4 to 11. For the sake of the description, 
views in Figs. 8 to 11 are enlarged about 1.2 times larger than 
views in Figs . 4 to 7 . 

15 [0039] As shown in Fig. 4, when the airbag 10 is unfolded, the 
opposing surfaces (connected with the connecting portion 70) of 
the right half airbag 12 and the left half airbag 14 are 
overlapped. As shown in Fig. 5, the airbag 10 is folded along 
fold lines A (first fold lines) along the connecting portion 70 

20 such that distal portions of the right half airbag 12 and the 
left half airbag 14 from the connecting portion 70 move away from 
each other. 

[0040] As shown in Fig. 6, base portions of the right half 
airbag 12 and the left half airbag 14 from the fold lines A are 

25 folded along . fold lines C (third fold lines) between the 
connecting' portion 70 and the base portions of the right half 
airbag 12 and the left half airbag 14 such that the fold lines C 
move away from each other. That is, the right half airbag 12 and 
the left half airbag 14 are folded along fold lines B (second 

30 fold lines) between the fold lines C and the base portions 
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thereof such that portions between the fold lines B and C move 
away from each other. At this time, the right half airbag 12 and 
the left half airbag 14 are folded along the fold lines C such 
that the portions between the fold lines C and A move away from 
5 each other. 

[0041] The airbag 10 preferably has a distance from the rear 

end lOe to the fold lines B of about 20% to 40% of that from the 
rear end lOe to the connecting portion 70. The fold lines C lie 
midway between the fold lines B and A (the connecting portion 70) 

10 [0042] As shown in Fig. 7, the fold line A of the right half 

airbag 12 is overlapped with the fold line B thereof, and 
similarly, the fold line A of the left half airbag 14 is 
overlapped with the fold line B thereof. Also, portions between 
the fold lines B and C of the right half airbag 12 and the left 

15 half airbag 14 are overlapped with the portions between the fold 
lines C and A thereof, respectively. 

[0043] As shown in Figs. 8 and 9, the distal portions of the 
right half airbag 12 and the left half airbag 14 are rolled up 
from the fold lines C to A and B such that surfaces of the distal 

20 portions facing the base portions of the right half airbag 12 and 
the left half airbag 14 are rolled up. As shown in Fig. 12, when 
viewed from above, the distal portion of the right half airbag 12 
is rolled up counterclockwise, while the distal portion of the 
left half airbag 14 is rolled up clockwise. 

25 [0044] As shown in Figs. 9 and 10, the right half airbag 12 
and the lfeft half airbag 14 at the sides of the base portions 
from the fold lines B are folded into bellows (zigzag shape) 
along fold lines D and E between the fold lines B and the rear 
end lOe (not shown in Figs. 9 and 10), and then are overlapped 

30 with a front opening 2a of the case 2. As shown in Fig. 11, the 
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airbag 10A has primarily folded portions elongated vertically 
(substantially horizontally in Fig. 11) . 

[0045] The primary folded portions 10A are folded from the top 
and bottom ends thereof relative to the front opening 2a of the 
5 case 2, so that secondary folded portions are formed in a 
vertically compact state to become a finally folded airbag. The 
finally folded airbag is accommodated through the front opening 
2a into the case 2. The case 2 is covered with the lid to close 
the front opening 2a. The top and bottom of the primary folded 

10 portion 10A may be rolled up or folded into bellows. 

[0046] In the airbag device of the invention, in case of a 

vehicle collision, the gas from the inflator 56 flows through the 
communicating portion 16 into the right half airbag 12 and the 
left half airbag 14 to inflate the same at the front right and 

15 left sides of the occupant. 

[0047] As described above, the airbag 10 is folded into the 
vertically elongated state to form the primary folded portions 
10A, and is then secondarily folded into the finally folded 
airbag. Therefore, when the inflator 56 ejects the gas to the 

20 airbag, the right half airbag 12 and the left half airbag 14 are 
deployed from the secondary folded state, and are inflated 
vertically toward the occupant at a relatively initial stage of 
the inflation. As a result, a first contact area, i.e. an area 
of the airbag 10 that contacts the occupant first, is increased. 

25 [0048] According to the embodiment, the distal portions of the 
right half airbag 12 and the left half airbag 14 are rolled up 
when the primary folded portions of the airbag 10 are formed. 
The right half airbag 12 is rolled up counterclockwise and the 
left half airbag 14 is rolled up clockwise when viewed from above. 

30 As a result, as shown in Figs. 12 and 13, the airbag 10 is 
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inflated such that the right half airbag 12 approaches and wraps 
the right side of the occupant thorax from the front right side 
of the occupant. The left half airbag 14 approaches and wraps 
the left side of the occupant thorax from the front left side of 
5 the occupant. As shown in Figs. 14(a) and 14(b), the airbag 10 
further wraps and receives the occupant head from the front left 
and right sides of the occupant. 

[0049] According to the embodiment, the airbag 10 at the base 
portion sides from the fold lines B are folded into the bellows. 

10 Therefore, when the airbag 10 is inflated, the base portion sides 
are quickly inflated, and then the distal portions of the right 
half airbag 12 and the left half airbag 14 are inflated such that 
the distal portions wrap the occupant from the front left and 
right sides of the occupant. 

15 [0050] In the airbag 10, when the right half airbag 12 and the 
left half airbag 14 are inflated from the folded state, one of 
the airbags 12 and 14 may be inflated faster than the other. In 
such a case, since the airbags 12 and 14 are connected with each 
other, the one of the airbags pulls the other of the airbags to 

20 facilitate the inflation of the airbags. Further, the right half 
airbag 12 and the left half airbag 14 are connected with the 
connecting portion 70 at the midsections thereof in the direction 
of the inflation. Therefore, the one of the airbags starts 
pulling the other of the airbags in the direction of the 

25 inflation from a relatively initial stage of the inflation. As a 
result, both the right half airbag 12 and the left half airbag 14 
are inflated smoothly and substantially uniformly from the 
initial stage of the inflation. 

[0051] Once the airbag 10 is completely inflated, the space 13 
30 is formed between the distal ends of the right half airbag 12 and 



the left half airbag 14, and faces the occupant. The right half 
airbag 12 receives the right side of the occupant thorax, and the 
left half airbag 14 receives the left side of the occupant thorax. 
The space 13 faces the occupant around the breastbone, thereby 
5 reducing an impact around the breastbone. 

[0052] A process of manufacturing the airbag 10 is as follows. 
As shown in Fig. 3(a), the seam 32 stitches the rear inner panel 
18 and the front inner panel 22, and the seam 34 stitches the 
rear inner panel 18 and the front inner panel 24. The seam 36 

10 stitches the rear outer panel 20 and the front outer panel 26, 
and the seam 38 stitches the rear outer panel 20 and the front 
outer panel 28. The seam allowances 44 between the rear inner 
panel 18 and the front inner panel 22 and the seam allowances 46 
between the rear inner panel 18 and the front inner panel 24 are 

15 disposed outside the airbag in an assembled state. 

[0053] As shown in Fig. 3(b), the seam 32 (32a and 32b) 
connects the rear inner panel 18 and the front inner panel 22 
only at both ends of the seam allowance 44. An opening 60 is 
formed between the seams 32a and 32b for reversing the airbag. 

20 [0054] A stitched assembly of the rear inner panel 18 and the 
front inner panels 22 and 24 and a stitched assembly of the rear 
outer panel 20 and the front outer panels 26 and 28 are 
overlapped with each other. At this time, surfaces to be exposed 
to the outside of the airbag face with each other. Then, edges 

25 of the stitched assemblies are stitched with the seams 30, 40, 
and 42, thereby obtaining an intermediate airbag product in a 
reversed state . 

[0055] The intermediate airbag product is reversed through the 
opening 60 in the seam allowance 44. The seams 52 then connect 
30 the joint allowances 48 and 50 at the seam allowances 44 and 46 
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to complete the airbag 10. When the joint allowances 48 and 50 
are stitched, the seam 52 closes the opening 60. 

[0056] As described above, although the airbag 10 has the 
large and complicated outer surface, it is possible to 
5 efficiently use a plurality of relatively small panels to form 
the airbag. 

[0057] In the embodiment, the seam allowance 44 between the 

rear inner panel 18 and the front inner panel 22 is joined to the 
seam allowance 4 6 between the rear inner panel 18 and the front 

10 inner panel 24, so that the right half airbag 12 and the left 
half airbag 14 are substantially connected. Thus, it is not 
necessary to use a tie panel in addition to the panels 18, 22, 
and 24 for connecting the right half airbag 12 and the left half 
airbag 14, thereby reducing a production cost of the airbag 10. 

15 [0058] In the embodiment, the rear outer panel 20 of the 

communicating portion 16 has the pair of slits 54 for an inflator. 
The slits 54 hold the rod inflator 56 disposed in the 
communicating portion 16, thereby firmly attaching the airbag 10 
to the inflator 56. 

20 [0059] The intermediate airbag product may be difficult to 

reverse through a bent hole or openings for an inflator. In the 
embodiment, as described above, the seam allowance 44 is provided 
with the opening 60 for reversing the airbag product. Therefore, 
it is easy to reverse the intermediate airbag product through the 

25 opening 60 ^ven in the case that the slits are formed as the 
openings for the inflator. When the joint allowances 48 and 50 
are stitched, the seams 52 closes the opening 60. Therefore, the 
gas introduced into the right half airbag 12 and the left half 
airbag 14 from the inflator 56 does not leak through the opening 

30 60. 
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[0060] Figs- 15 to 17(a) and 17(b) are views showing a process 

of inflating an airbag in an airbag device according to another 
embodiment. Fig. 17(a) shows a state that the distal ends of the 
left and right half airbags contact an occupant, and Fig. 17(b) 
5 shows the left and right half airbags in a completely inflated 
state . 

[0061] According to the embodiment, when the airbag 10 is 
folded, instead of rolling up, the right half airbag 12 and the 
left half airbag 14 are folded into bellows from the base 

10 portions to the distal portions to form the primary folded 
portions elongated vertically. As shown in Fig. 15, the right 
half airbag 12 and the left half airbag 14 are folded into the 
bellows to form the primary folded portions of the airbag 10 in 
which distal ends 12t and 14t are directed in opposite directions. 

15 [0062] Then, the airbag 10 is folded to form the secondary 
folded portions to obtain the final folded airbag to be 
accommodated in the case 2 of the airbag device. The other 
features of the airbag device are the same as those in Figs. 1 to 
11, and common reference numerals in Figs. 1 to 11 represent the 

20 same components in Figs. 15 to 17(a) and 17(b). 

[0063] Also in this embodiment, the airbag device is installed 
on the instrument panel 1. The airbag 10 has the primary folded 
portions elongated vertically, which is then folded to form the 
secondary folded portions to obtain the final folded airbag. 

25 Therefore, when the inflator 56 ejects the gas to the airbag, the 
right half airbag 12 and the left half airbag 14 are released 
from the secondary folded portions, and are inflated vertically 
toward the occupant in a relatively early stage, thereby 
increasing the first contact area, i.e. the area of the airbag 10 

30 contacting the occupant first. 
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[0064] In the embodiment, the right half airbag 12 and the 
left half airbag 14 are folded into the bellows from the base 
portions to the distal portions as the primary folded portions. 
Therefore, the right half airbag 12 and the left half airbag 14 
5 are released from the secondary folded portions and inflated 
toward the occupant such that the right half airbag 12 and the 
left half airbag 14 receive the front left and right sides of the 
occupant thorax. 

[0065] In the embodiment, the right half airbag 12 and the 

10 left half airbag 14 are folded to form the primary folded 
portions in which the distal ends 12t and 14t are directed in 
opposite directions. Therefore, as shown in Fig. 17 (a) , when the 
right half airbag 12 and the left half airbag 14 are inflated in 
the final stage (inflated up to the distal ends 12t and 14t) , the 

15 distal ends 12t and 14t of the right half airbag 12 and the left 
half airbag 14 are inflated to approach the occupant head from 
the front left and right sides of the occupant, thereby wrapping 
and receiving the occupant head from the front left and right 
sides of the occupant. 

20 [0066] In the present invention, the top and bottom halves of 

the primarily folded portions may be folded separately to form 
the secondary folded portions. Accordingly, it is possible to 
adjust sizes of the top and bottom halves of the secondary folded 
portions. As shown in Fig. 18(a), for example, the airbag is 

25 folded to form primary folded portions 10B having top halves 
longer than bottom halves. The top halves and bottom halves are 
folded separately to form the secondary folded portions, so that 
the top halves of left and right half airbags can be inflated 
larger than the bottom halves thereof in the initial stage of the 

30 airbag inflation. As a result, the surfaces of the left and 
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right half airbags face the occupant substantially vertically, 
thereby obtaining a large first contact area. 

[0067] In the present invention, the folded airbag may have 

the bottom halves longer than the top halves, or may have the top 
5 and bottom halves having the same lengths, depending on an 
installing condition of the airbag device and the like. 

[0068] When the secondary folded portions have the top halves 
longer than the bottom halves, it is preferable that the bottom 
halves are folded first, the top halves are folded next, and then 
10 the folded top halves are disposed on the folded bottom halves to 
complete a final folded airbag 10C as shown in Fig. 19. When 
such an airbag is inflated, the bottom halves are inflated to 
push up the top halves, thereby facilitating the inflation of the 
top halves. 

15 [0069] Fig. 18(a) is a perspective view of the primary folded 

portions 10B having the top halves longer than the bottom halves, 
and Fig. 18(b) is a sectional view taken along line 18(b) -18(b) 
in Fig. 18(a). Fig. 19 is a sectional view of the final folded 
airbag 10C in which the primary folded portions 10B are folded 

20 such that the top halves are disposed on the bottom halves. 

[0070] In the airbag 10 shown in Figs. 18(a), 18(b) and 19, 

the inflator 56 is disposed in the communicating portion 16 at 
the bottom of the airbag 10, and a bottom end of the 
communicating portion 16 and the inflator 56 are connected with 

25 the case 2. 

[0071] In the embodiment, in a state that the right half 

airbag 12 and the left half airbag 14 are unfolded in a flat 
state with side surfaces thereof overlapped, the right half 
airbag 12 and the left half airbag 14 are folded into bellows 
30 from the tops to the bottoms to form the primarily folded 



portions 10B elongated vertically (substantially horizontally in 
Fig. 18(a)). In this case, the case 2 is disposed below a center 
of the primary folded portions 10B in the vertical direction such 
that each of the primary folded portions 10B has a top half 10a 
5 (to be folded) longer than a bottom half 10b. The primary folded 
portions 10B preferably have the top halves 10a 1.5 to 2.5 times 
longer than the bottom halves 10b. 

[0072] The right half airbag 12 and the left half airbag 14 
are folded into the primary folded portions 10B in which the top 

10 ends 12t and 14t are directed in opposite directions. 

[0073] The bottom halves 10b are rolled up first, the top 
halves 10a are rolled up next, and then the rolled-up top halves 
10a are disposed on the rolled-up bottom halves 10b to complete 
the final folded airbag 10C. The bottom halves 10b are rolled up 

15 such that the rear surfaces (facing the case 2) of the bottom 
halves 10b are rolled up, while the top halves 10a are rolled up 
such that the front surfaces (facing away from the case 2) of the 
top halves 10a are rolled up. Accordingly, the bottom halves 10b 
are inflated while pressing the folded top halves 10a, and the 

20 top halves 10a are smoothly inflated without hitting a vehicle 
component such as a windshield (not shown) . 

[0074] In the embodiment, the final folded airbag 10C is 

accommodated into the case 2, and the front opening 2a of the 
case 2 is closed with a cover such as a lid (not shown) . The 
25 other features* of the airbag device is the same as those in Figs. 
1 to 3, and common reference numerals in Figs. 1 to 3 and Figs. 
18 and 19 represent the same components. 

[0075] In the airbag device, the airbag 10 is folded into a 

vertically elongated shape, i.e. the primary folded portions 10B, 
30 and the primary folded portions 10B are folded to form the 
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secondary folded portions to be the final folded airbag IOC. 
Therefore, when the inflator 56 supplies the gas into the final 
folded airbag IOC, the right half airbag 12 and the left half 
airbag 14 are released from the secondary folded portions 
5 vertically toward the occupant in a relatively initial stage. 
Accordingly, it is possible to increase the first contact area, 
i.e. the area of the airbag 10 contacting the occupant first. 
[0076] In the airbag device, when the final folded airbag 10C 
is inflated, the top halves 10a and bottom halves 10b of the 

10 airbag 10 are inflated while the folded bottom halves 10b 
disposed under the top halves 10a pushes up the top halves 10a, 
thereby facilitating the inflation of the top halves 10a. The 
airbag 10 is folded to form the primary folded portions such that 
the top halves 10a are longer than the bottom halves 10b. 

15 Accordingly, it is possible to inflate the top halves 10a larger 
than the bottom halves 10b in the initial stage of the airbag 
inflation. As a result, the surfaces of the right half airbag 12 
and the left half airbag 14 face the occupant substantially 
vertically, thereby increasing the first contact area. 

20 [0077] In the embodiment, the right half airbag 12 and the 
left half airbag 14 are folded into the bellows from the bottoms 
to the tops to form the primary folded portions. Therefore, the 
right half airbag 12 and the left half airbag 14 are released 
from the secondary folded portions toward the occupant such that 

25 the right half airbag 12 and the left half airbag 14 receive the 
front left and front right sides of the occupant thorax. The 
right half airbag 12 and the left half airbag 14 are folded to 
form the primary folded portions in which the top ends 12t and 
14t are directed in opposite directions. Therefore, when the 

30 right half airbag 12 and the left half airbag 14 are inflated to 



the final stage, the top ends 12t and 14t of the right half 
airbag 12 and the left half airbag 14 are inflated to approach 
the occupant head from the front left and front right sides of 
the occupant, thereby allowing the airbag 10 to wrap and receive 
5 the occupant head. 

[0078] It is possible to fold the airbag with a method other 
than the methods described above to form the primary folded 
portion such that the top half is longer than the bottom half. 
It is also possible to separately fold the top and bottom halves 
10 of the primary folded portion with a method other than the 
methods described above. 

[0079] The present invention is not limited to the embodiments 
shown in the drawings. For example, the right half airbag 12 and 
the left half airbag 14 communicate with each other at the bottom 

15 Alternatively, both airbags may be separated. In addition, the 
right half airbag and the left half airbag may be inflated with 
different inflators. Furthermore, the midsections of the right 
half airbag and the left half airbag may be connected by, for 
example, a panel, a string, or a net. In the present invention, 

20 the right half airbag and the left half airbag may be symmetric 
or asymmetric. In addition, the right half airbag and the left 
half airbag may have the same volume or different volumes. 
[0080] As shown in Fig. 20, in the present invention, a top 
portion of the airbag adjacent to an A pillar (a right half 

25 airbag 12A in. Fig. 20) may be inclined inwardly so as not to 
touch the A pillar, a windshield, or a side window. 

[0081] As shown in Fig. 21, in the present invention, the 
airbags (the right half airbag 12B and a left half airbag 14B) 
may have top portions having horizontal widths gradually 
30 decreasing in an upward direction. 
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[0082] As described above, the present invention provides the 
airbag device having the left and right half airbags with a large 
first contact area relative to the occupant. In addition, the 
present invention provides the airbag and the airbag device in 
5 which the left half airbag receives the left side of the occupant 
thorax, the right half airbag receives the right side of the 
occupant thorax, and the space between the both airbags faces the 
occupant around the breastbone. Furthermore, the present 

invention provides the airbag and the airbag device in which both 

10 the left and right half airbags are inflated smoothly and 
substantially uniformly from the initial stage of the inflation. 
[0083] While the invention has been explained with reference 
to the specific embodiments of the invention, the explanation is 
illustrative and the invention is limited only by the appended 

15 claims. 
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